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(54) Light-responding high color-rendering makeup cosmetic preparation 

(57) In order to obtain a makeup cosmetic prepara- 
tion having natural color-rendering property in response 
to intensity of surrounding light, a light-responding high 
color-rendering makeup cosmetic preparation of the 
present invention is characterized in that titanium oxide 
or titanium oxide compound, which has photochromic 
property to darken in response to intensity of irradiated 
ultraviolet ray, is coated on a surface of mica and metal 
or metal compound exists on a surface and/or inside of 
said photochromic titanium oxide coated mica and color 
of said metal or metal compound is observed as an 
object color, and wherein an observation color of said 
photochromic titanium oxide- coated mica is changed 
by emphasizing an interference color generated by 
darkening of titanium oxide layer which is made of tita- 
nium oxide or titanium oxide compound in response to 
irradiation of ultraviolet ray, and wherein at least one of 
color tone in the cosmetic preparation is given by an 
observation color of said observation color changeable 
type photochromic titanium oxide coated mica. 



CO 

o 
o> 

o 

Ql 
LU 



BEST AVAILABLE COPY 



Primed by Xerox (UK) Business Services 
2.16.7 (HRS)/3.6 



BNSDOCID: <EP 0998901 A1J_> 



*> 

EP 0 998 901 A1 

Description 

RELATED APPLICATIONS 

5 [0001] This application claims the priority of Japanese Patent Application No. 10-312308 filed on November 2, 
1998. which is incorporated herein by reference. 

FIELD OF THE INVENTION 

w [0002] The present invention relates to a makeup cosmetic preparation having photochrome property and. in par- 
ticular, to an improvement of a makeup cosmetic preparation which changes its color to natural observation color in 
response to intensity of surrounding light. 

BACKGROUND OF THE INVENTION 

75 

[0003] "Aesthetic function" to show more beautifully, "sensuous function" to give comfortableness, "functionality" 
such as cosmetic durability and prevention of secondary adhesion, and so on are listed as basic function required to 

the makeup cosmetic preparation. _ _ 

[0004] The feel of material in case of applying the makeup cosmetic preparation to the face has been generally 

20 adjusted by compounding various glossy pigments such as the titanium oxide coated mica pigments in order to achieve 
aesthetic function. Such titanium oxide coated mica pigments that titanium dioxide layer is formed on the surface of fine 
flaky mica, have iridescent luster and various interference colors, as described in Cosmetic Ingredients Standard. It is 
generally manufactured by hydrolyzing inorganic salt solution of titanium such as titanyl sulfate, depositing hydrous tita- 
nium dioxide on the surface of mica, and heating it. The interference colors of thus generated titanium oxide coated 

25 mica pigments show various colors in accordance with thickness of titanium dioxide coated layer on the surface of mica. 
However, any object colors thereof are nearly white. 

[0005] Thereupon, some methods for giving various object colors in the titanium oxide coated mica pigments have 
been considered. The most general method is to add coloring pigments such as iron oxide, ultramarine blue, chromium 
oxide, carbon black and carmine on the surface of the generated titanium oxide coated mica pigments. However, this 
30 method is defective in decreasing transparency of titanium oxide coated mica. As compared with this, the colored tita- 
nium oxide coated mica pigments, which does not spoil transparency of titanium oxide coated mica by doping various 
metals or metal compounds on mica in titanium oxide coated mica, have been developed. 

[0006] On the contrary, various functions are recently required to the pigments. As one of such pigments, the pig- 
ments having the so-called photochromic property (or phototropic property) are beginning to attract. As the products 
35 applying photochromic property, light-modulating glass and color-changeable makeup cosmetic preparation have been 
developed. 

[0007] Only single interference color, however, is obtained in the conventional titanium oxide coated mica pigments. 
Also, when the titanium oxide coated mica pigments are compounded to a foundation, it become nearly white as a 
whole under sunlight where intensity of light is strong, while it become dark with yellow as a whole in the room where 

40 intensity of light is weak. Therefore, it is highly desired to develop the pigment, which has natural color-rendering prop- 
erty in response to intensity of light. The present inventors have studied diligently in order to meet these expectations. 
Color tones of titanium oxide which is comprised in titanium oxide coated mica are changed in response to intensity of 
light by giving photochromic property to titanium oxide in titanium oxide coated mica. The present inventors have found 
that this working emphasizes the interference color that is generated on titanium oxide coated mica and the pigments 

45 can function as extremely useful pearl pigment whose observation color is changeable. Thus, the present inventors 
have developed the titanium oxide coated mica pigment that the observation color changes in response to light and 
have suggested the pigment in Unexamined Japanese Patent Publication No. Hei 9-165532. 

[0008] Cosmetic preparations having light-responding color-rendering effect, which respond to intensity of sur- 
rounding light have not been developed yet. 

50 

SUMMARY OF THE INVENTION 

[0009] In view of the foregoing problem in the prior art, an object of the present invention is to provide a makeup 
cosmetic preparation having natural color-rendering property in response to intensity of surrounding light. 
55 [001 0] A light-responding high color-rendering makeup cosmetic preparation in accordance with the present inven- 
tion for attaining the above-mentioned objects, is a makeup cosmetic preparation comprising a photochromic titanium 
oxide coated mica, wherein said photochromic titanium oxide coated mica is an observation color changeable type pho- 
tochromic titanium oxide coated mica wherein titanium oxide or titanium oxide compound, which has photochromic 
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property to darken in response to intensity of irradiated ultraviolet ray, is coated on a surface of mica and wherein metal 
or metal compound exists on a surface and/or inside of said photochrome titanium oxide coated mica and color of said 
metal or metal compound is observed as an object color and wherein an observation color of said photochrome tita- 
nium oxide coated mica is changed by emphasizing an interference color generated by darkening of titanium oxide 
5 layer, which is made of titanium oxide or titanium oxide compound in response to irradiation of ultraviolet ray. and 
wherein at least one of color tone in the cosmetic preparation is given by an observation color of said observation color 
changeable type photochromic titanium oxide coated mica. 

[001 1 ] In the present invention, it is preferable that layer thickness of titanium oxide layer, which is comprised in the 
titanium oxide coated mica in said observation color changeable type photochromic titanium oxide coated mica, is 
10 adjusted in order that color tone of the interference color that is generated by titanium oxide layer may shows different 
color with the object color. 

[001 2] It is also preferable that layer thickness of titanium oxide layer, which is compounded in titanium oxide coated 
mica of said observation color changeable type photochromic titanium oxide coated mica, is adjusted in order that color 
tone of the interference color that is generated by titanium oxide layer may shows a complementary color or color gamut 
is in the vicinity of the complementary color of the object color 

[001 3] It is also preferable that said observation color changeable type photochromic titanium oxide coated mica is 
a photochromic titanium oxide coated mica that reflectance of the light around long wavelength range of visible rays 
decreases in a light place and increases in a dark place. 

[0014] It is also preferable that said observation color changeable type photochromic titanium oxide coated mica 
20 comprises iron oxide or a compound which is mainly composed of iron oxide. 

[001 5] It is also preferable that a percentage of titanium oxide which is compounded in titanium oxide coated mica 
of said observation color changeable type photochromic titanium oxide coated mica is 47 to 57%. 
[001 6] It is also preferable that said observation color changeable type photochromic titanium oxide coated mica is 
calcinated at 850 to 950°C. 

zs [001 7] It is also preferable that an amount of said observation color changeable type photochromic titanium oxide 
coated mica is 0.1 to 30 wt%. 

[0018] It is also preferable that 1 to 30 wt% of a photochromic titanium oxide, which only changes the object color 
or lightness with light, is compounded in the makeup cosmetic preparation together with said observation color change- 
able type photochromic titanium oxide coated mica. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

Fig. 1 is a graphic chart showing the relation between the percentage and photochromic property of titanium oxide 
layer. 

Fig. 2 is a graphic chart showing the amount of iron oxide which is added to titanium oxide coated mica and reflect- 
ance of each wavelength in reflected interference light which is shown by the photochromic titanium oxide coated 
mica. 

40 Fig. 3 is a graphic chart showing the relation of the change of col or- rendering property, which is shown by titanium 
oxide coated mica according to the amount of the activating agent to be added. 

Fig. 4 is a graphic chart showing the relation between color-rendering property and returning property of the pho- 
tochromic titanium oxide coated mica, which is calcinated at each temperature. 

Fig. 5 is a graphic chart showing reflectance of each wavelength in reflected interference light which is shown by 
45 the photochromic titanium oxide coated mica calcinated at each temperature. 

Fig. 6 is a graphic chart showing the relation of the properties of reflectance concerning titanium oxide coated mica 
in each wavelength. 

Fig. 7 is a graphic chart showing the relation of reflectance in each wavelength in the reflected light of the powdery 
foundation of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] The present invention is an observation color changeable type photochromic titanium oxide coated mica 
wherein titanium oxide or titanium oxide compound, which has photochromic property to darken in response to intensity 
of irradiated ultraviolet ray, is coated on a surface of mica and wherein metal or metal compound exists on a surface 
and/or inside of said photochromic titanium oxide coated mica and color of said metal or metal compound is observed 
as an object color and an observation color of said photochromic titanium oxide coated mica is changed by emphasiz- 
ing an interference color generated by darkening of titanium oxide layer, which is made of titanium oxide or titanium 
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oxide compound in response to irradiation of ultraviolet ray, and wherein at least one of color tone in the cosmetic prep- 
aration is given by the observation color of said observation color changeable type photochrome titanium oxide coated 
mica. 

[0021] "At least one of color tone in the cosmetic preparation" mentioned hereinbefore means a color element for 
s the purpose of composing color tone of the cosmetic preparation when the color tone of some cosmetic preparation is 
composed of various pigments having different color tone each other. 

[0022] For explaining an observation color changeable type photochromic titanium oxide coated mica which is used 
for the present invention, the three words is used, it are "an observation color" "an interference color" and "an object 
color", "an observation color" means the color tone of the photochromic titanium oxide coated mica that is actually 
10 observed by visual observation, "an interference color M means the color tone of interference light that arise at titanium 
or titanium oxide compound which is coated on a surface of mica, "an object color" means the color tone of the photo- 
chromic titanium oxide coated mica that is observed by visual observation when interference light do not arise at the 
photochromic titanium oxide coated mica. 

[0023] Lightness of the observation color changeable type photochromic titanium oxide coated mica changes with 
15 photochromic property of titanium oxide layer in response to intensity of surrounding ultraviolet ray. The interference 
color generated in titanium oxide coated mica is emphasized therewith. Accordingly, lightness and hue of the observa- 
tion color of the photochromic titanium oxide coated mica change at the same time, e.g., the mixed color tone of inter- 
ference light and the object color of titanium oxide coated mica is shown in a light place and color tone of object_colpr 
is mainly shown in a dark place. 
20 [0024] The observation color of the photochromic titanium oxide coated mica mentioned in this specification means 
the color tone of the photochromic titanium oxide coated mica that is actually observed by visual observation, from the 
elements such as object color and interference color 

[0025] The present inventors diligently and repeatedly studied in order to obtain the cosmetic preparation which has 
natural color-rendering property matching with the condition of surrounding light in the case where said observation 
25 color changeable type photochromic titanium oxide coated mica pigment is compounded in the cosmetic preparation 
and, accordingly, accomplished the present invention. 

[0026] In time of explaining the present invention, color tone, complementary color and photochromic property are 
defined as follows. 

30 Definition of Color Tone 

[0027] To sense a color means abstraction of only a sense such as red, yellow, green blue and etc, which have no 
specific meaning, from perception. Namely, it means perceptual phenomenon that corresponds to color stimulus with 
one on one. Accordingly, it is most preferable to show color sensation with Munsell color system. In order to be equal 

35 rate sensuously, Munsell color system defines hue, lightness and chroma to the directions of 8, z and r of cylindrical 
coordinates of three-dimensional space, respectively, in accordance with three attributes of color. In Japan, J IS (J IS Z 
8721) adopted this color system in 1958 as a method of presentation by three attributes of color. In Munsell color sys- 
tem, there are 10 basic hues and examples of them include Red (R), Yellow (Y), Green (G), Blue (B), Purple (P), Yel- 
lowish Red (YR), Green Yellow (GY), Blue Green (BG), Purple Blue (PB) and Red Purple (PR). As a result of 

40 colorimetry and conversion with Munsell color system, most of the color in each area (hue) can be defined as the color 
therein. 

Definition of Complementary Color 

45 [0028] Complementary color signifies the relation that a mixed color becomes achromatic color in the case where 
two colors are added and mixed in a certain rate. Namely, two colors to be mixed are complementary color when the 
mixed color of two colors becomes white light in colored light and becomes glay in object color. Examples of color rela- 
tion, which becomes complementary color, include red and green, blue and orange, yellow and purple and so on. 

so Definition of Photochromic Property 

[0029] In the present invention, photochromic property was studied as follows. 

[0030] A sample that 5g of powder in 2.8 by 4.5 cm angular medium plate was molded by the pressure under 
30kg/cm 2 , was used. 

55 [0031] As the condition of light, UV-A fluorescent light (FL20SBLB manufactured by TOSHIBA) and UV-B fluores- 
cent light (FL20S-E manufactured by TOSHIBA) are fixed at intervals of 15 cm, respectively. Heights of them are 
adjusted in order that intensity of ultraviolet ray may become 2mW/cm 2 by an ultraviolet ray intensity meter (SUV-T type 
manufactured by TORAY). 
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[0032] In actual measurement, 

(1) The sample left for 10 hours at room temperature in a dark place was measured by a colorimeter (CM-1000RH 
manufactured by MINOLTA). 

5 (2) The color that the sample was darkened by irradiating said ultraviolet ray for 30 minutes was measured in the 

same manner. 

(3) The color that the irradiated sample was left for 3 hours at room temperature in a dark place was measured in 
the same manner. Photochromic property is 

10 7^A^20 and 

B*5, 

when color difference A E of (1) and (2) is defined as A and, color difference A E of (1) and (3) is defined as B. 

[0033] In case of satisfying such conditions, lightness is changed by photochromic property when A E is less than 
10. as change of color tone by intensity of light. And it is possible to see the change of hue along with lightness by pho- 
tochromic property when A E is 10 or more. Consequently, 10 or more of A E means high color-rendering property. 
[0034] In this specification, the photochromic titanium oxide coated mica means the observation color changeable 
type photochromic titanium oxide coated mica by irradiation of light without otherwise stated. Also, the conventional 
photochromic titanium oxide means the photochromic titanium oxide that color tone of the observation color seldom 
change by irradiation of light and lightness changes mainly. 

[0035] In here, methods for manufacturing observation color changeable type photochromic titanium oxide coated 
mica pigment that is used preferably in the present invention will be explained. 
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Manufacturing Method of Observation Color Changeable Typ e Photochromic Titanium Oxide Coated Mica Pigment 

[0036] As the method for obtaining the observation color changeable type photochromic titanium oxide coated mica 
pigment, mica, titanium oxide and one or more of metal or metal compound comprising metal or metal compound, 
30 which may be a photochromic property activating agent, exist together. These metals are calcinated in the condition of 
coexistence. 

[0037] In here, it is preferable that an amount of the photochromic property activating agent is 0.1 to 10% and cal- 
cination temperature is 750 to 950°C. 

[0038] As such manufacturing method, it is possible to give photochromic property to titanium oxide, and to conv 
35 bine mica, titanium oxide and at least one of metal or metal compound. 

[0039] It is preferable that mica and titanium oxide are in the state of titanium oxide coated mica, which forms tita- 
nium oxide layer on mica layer. 

[0040] In the manufactured observation color changeable type photochromic titanium oxide coated mica, the object 
color of the pigment is given by the metal or metal compound, which exists on the surface and/or inside of titanium oxide 
40 coated mica. Namely, when iron or iron compound, cobalt or cobalt compound, nickel or nickel compound and copper 
or copper compound exists on the surface and/or inside of titanium oxide coated mica, the object color becomes yel- 
lowish orange, purple, yellow green and reddish brown, respectively. 

[0041 ] Examples of the metal which are generally used to give photochromic property in titanium oxide include iron, 
chromium, copper, nickel, manganese, cobalt and molybdenum and metal powder itself or salts thereof such as sulfate, 

45 chloride, nitrate and acetate, oxide thereof and hydrate thereof. 

[0042] The object color of the observation color changeable type photochromic titanium oxide coated mica pigment 
is also given by these metals or salts thereof, oxide thereof and chloride thereof those are used as the photochromic 
property activating agent. Therefore, it is not always used no matter what kind of activating agents. It is preferable to 
select the activating agent according to the color to be applied to the pigment. For example, red iron oxide, yellow iron 

so oxide and black iron oxide are selected in the case where object color of yellowish orange is required. 

[0043] It is possible to manufacture the observation color changeable type photochromic titanium oxide coated 
mica that is used preferably in the present invention by satisfying the required conditions mentioned hereinbefore. Color 
tone of observation color in the manufactured observation color changeable type photochromic titanium oxide coated 
mica pigment changes by irradiation of light, and in particular, ultraviolet ray. 

55 [0044] In addition to said photochromic titanium oxide coated mica, water, powders, oils, surfactants, lower alco- 
hols, polyhydroxy alcohols, humectants. antiseptics, polymers, antioxidants, ultraviolet absorbents, fragrance, various 
drags and the like may be compounded in the makeup cosmetic preparation of the present invention within the qualita- 
tive and quantitative range that color-rendering property in response to the light condition of the present invention is not 
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spoiled. 

[0045] Powder ingredients, which may be compounded in the makeup cosmetic preparation of the present inven- 
tion, the powders that are generally used in the cosmetic preparation, can be listed. Examples of the powder include: 
inorganic powders such as talc, kaolin, mica, sericite, muscovite mica, biotite, phlogopite, synthetic mica, vermiculite, 

5 magnesium carbonate, calcium carbonate, aluminum silicate, barium silicate, calcium silicate, magnesium silicate, 
metal tungstate, magnesium, silica, zeolite, barium sulfate, calcined calcium sulfate, calcined gypsum, calcium phos- 
phate, fluorine apatite, hydroxy apatite, ceramic powder, metallic soap (zinc myristate, calcium palmitate, and aluminum 
stearate); organic powders such as polyamide resin powder, polyethylene powder, methyl polymethacrylate powder, 
polystyrene powder, copolymer powder of styrene and acrylic acid, benzoguanamine resin powder, polyethylene 

w tetrafluoride powder, and cellulose powder; inorganic white pigments such as titanium dioxide and zinc oxide; inorganic 
red pigments such as iron oxide (red iron oxide) and iron titanate; inorganic brown pigments such as y-iron oxide; inor- 
ganic yellow pigments such as yellow iron oxide and ocher; inorganic black pigments such as black iron oxide, carbon 
black, and low-order titanium oxide; inorganic violet pigments such as mango violet and cobalt violet; inorganic green 
pigments such as chromium oxide, chromium hydroxide, and cobalt titanate; inorganic blue pigments such as ultrama- 

is rine blue and iron blue; pearl pigments such as titanium oxide coated mica, titanium oxide coated bismuth oxychloride, 
titanium oxide coated talc, color titanium oxide coated mica, bismuth oxychloride and fish scale flake; metal powder pig- 
ments such as aluminum powder and copper powder; organic pigments such as Red No.202, Red No.205, Red No.220, 
Red No.228. Red No.405, Orange No.203, Orange No.204, Yellow No.205, Yellow No. 401, and Blue No. 404; organic 
pigments based on lakes of zirconium, barium and aluminum or the like such as Red No.3, Red No. 104. Red No.227, 

20 Red No.401 . Orange No.205, Yellow No.4, Yellow No.202, Green No.3 and Blue No.1 ; and natural coloring matters such 
as chlorophyll and p-carotene. 

[0046] Oils, which may be compounded in the makeup cosmetic preparation of the present invention, oils that are 
generally used in the cosmetic preparation, can be listed. Examples of oils include: liquid fats and oils such as avocado 
oil, cameliia oil, macadamia nut oil, mink oil, olive oil, castor oil, jojoba oil, triglycerol and glyceryl trioctanoate; solid fats 

25 and oils such as coconut oil, hydrogenated coconut oil, palm oil, beef tallow, mutton tallow, Japanese wax and hydro- 
genated castor oil; wax such as beeswax, candelilla wax, carnauba wax, Chinese wax, spermaceti, lanolin and lanolin 
hydrogenated; hydrocarbons such as liquid paraffin, squalane, paraffin, ceresine, petrolatum, squalene and mycrocrys- 
talline wax; higher fatty acids such as lauric acid, myristic acid, palmitic acid, stearic acid, behenic acid, oleic acid, 12- 
hydroxystearic acid, isostearic acid, linoleic acid and linolenic acid; higher alcohols such as lauryl alcohol, cetyl alcohol, 

30 stearyl alcohol, behenyl alcohol, oleyl alcohol, monostearyl glyceryl ether, monopalmityl glyceryl ether, cholesterol, 
phytosterol and isostearyl alcohol; ester oils such as isopropyl myristate, cetyl octanoate, 2-octyldodecyl myristate, 
butyl stearate. decyl oleate, ethylene glycol dioctanoate, diisostearyl malate, trimethylolpropane trioctanoate, trimethy- 
lolpropane triisostearate, pentaerithrityl tetraoctanoate, glyceryl trioctanoate, glyceryl triisostearate, ethyl acetate, butyl 
acetate and amyl acetate; and silicones such as dimethylpolysiloxane. methylphenyl polysiloxane, methyl hydrogen 

35 polysiloxane, decamethylcyclopentasiloxane, octamethylcyclotetrasiloxane, silicon resins forming three-dimensional 
network and silicone rubber. Oils are not limited to the above ingredients. Oils may be optionally used with one or more 
in the makeup cosmetic preparation of the present invention. 

[0047] In the makeup cosmetic preparation of the present invention, surfactants that are generally compounded in 
the cosmetic preparations may be used regardless of its tonicity. Examples of anionic surfactants include: fatty acid 

40 soaps such as soap base and sodium laurate; higher alkylsulfate such as sodium lauryl sulfate; alkyl ether sulfate such 
as triethanolamine polyoxyethylene (shortened TOE" in the following) laurylether sulfate; N-acyl sarcosinate such as 
sodium N-lauroyl sarcosinate; higher fatty acid amidosulfonate such as sodium-N-cocoyl N-methyl taurate; phosphate 
esters such as POE stearylether phosphate; sulfosuccinate such as di-2-sodium ethylhexyl sulfosuccinate; alkylben- 
zene sulfonate such as sodium dodecylbenzenesulfonate; N-acyl-L-glutamates such as disodium N-stearoyl-L-gluta- 

45 mate; higher fatty acid ester sulfates such as sodium hydrogenated glyceryl cocoate sulfate; sulfating salts such as 
turkey red oil; POE alkyl ether carbonate, POE alkyl aryl ether carbonate, a-olefin sulfonate, higher fatty acid ester sul- 
fonate, secondary alcohol sulfate, higher fatty acid alkylol amide sulfate, sodium lauroyl monoethanol amide succinate, 
ditriethanol-amine N-palmitoylaspartate and sodium caseinate. 

[0048] Examples of cationic surfactants include: alkyltrimethylammonium salts such as stearyl trimethylammmo- 
so nium chloride; dialkyldimethylammonium salts such as distearyldimethylammnium chloride; alkyl pyridinium salts such 
as cetylpyridinium chloride; alkyl quaternary ammonium salts, alkyldimethylbenzylammonium salts, alkylisoquinolinium 
salts, dialkylmorpholinium salts, POE alkylamine, alkylamine salts, polyamine fatty acid derivatives, amyl alcohol fatty 
acid derivatives, benzalkonium chloride and benzethonium chloride. 

[0049] Examples of ampholytic surfactants include: imidazolinium ampholytic surfactants such as sodium 2-unde- 
55 cyl-N,N,N-(hydroxyethylcarboxymethyI)-2-imidazolinium and betaine ampholytic surfactants such as lauryl dimethyl- 
aminoacetic acid betaine. 

[0050] Examples of lipophilic nonionic surfactants include: sorbitan fatty acid esters such as sorbitan monoisostea- 
rate and sorbitan sesquioleate; glycerin polyglycerin fatty acids such as glyceryl monostearate; propylene glycol fatty 
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acid esters such as propylene glycol monostearate; hydrogenated castor oil derivatives and glyceryl alky! ether 
[0051] Examples of hydrophilic nonionic surfactants include: POE sorbitan fatty acid esters such as POE sorbitan 
monostearate; POE sorbitol fatty acid esters such as POE sorbitol monooleate; POE glyceryl fatty acid esters such as 
POE glyceryl monoisostearate. POE alkyl ethers such as POE stearyl ether and POE cholesteryl ether; POE alkylphe- 

5 nyl ethers such as POE nonylphenyl ether; pluaronics such as Pluronic; POE • polyoxypropylene (shortened as POP in 
the following) alkyl ethers such as POE • POP cetyl ether; tetra POE • tetra POP ethylenediamine condensations such 
as Tetronic* POE hydrogenated castor oil derivatives such as POE castor oil and POE hydrogenated caster oil; POE 
beeswax -lanolin derivatives, alkanolamide, POE propylene glycol fatty acid ester. POE alkylamine, POE fatty acid 
amide, sucrose fatty acid ester, POE nonylphenyl formaldehyde condensation, alkylethoxydimethylamine oxide and tri- 

10 oleyl phosphate. 

[0052] The present invention is not restricted to the surfactants mentioned hereinbefore. It is possible to compound 
one or more of these surfactants optionally in the makeup cosmetic preparation of the present invention. 
[0053] Available form of makeup cosmetic preparation in the present invention is not particularly restricted and var- 
ious forms can be adopted according to each purpose. For example, make-up base, foundation, face powder, cheek 
75 powder, lipstick, mascara, eye shadow, eye liner and the like can be adopted. 

[0054] The preferred embodiments of the present invention are explained in detail as follows. 
[0055] The light-responding high color-rendering makeup cosmetic preparation of the present invention shows use- 
ful light-responding property by the photochromic titanium oxide coated mica to be compounded. Accordingly, it is 
important to study the properties of the pigment to be compounded. 
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Study in Layer Thickness of Titan ium Oxide Laver 



[0056] The interference color produced by titanium oxide coated mica is determined by thickness of titanium oxide 
layer, which is laminated on mica. For example, in the case where the ratio of titanium oxide layer with respect to mica 
25 whose average particle diameter is 20 u.m and which becomes a nucleus of titanium oxide coated mica, is about 30%, 
about 40%, about 47%, about 50% and about 55%, the interference color becomes white, yellow, red, blue and green, 

respectively. . . 

[0057] Mixing 1 wt% of iron oxide with titanium oxide coated mica that titanium oxide layer is coated on mica having 
20 urn of average particle diameter in several ratios and calcinating the mixture at 900°C, thereby yielding the pigment 
30 having reddish orange object color. The pigment was used as a sample and influence on photochromic property due to 
the ratio of titanium oxide layer of said titanium oxide coated mica was studied. 

[0058] The relation between the ratio of titanium oxide layer of said titanium oxide coated mica and photochromic 
property is shown in Fig. 1 under the definition of photochromic property mentioned hereinbefore. 
[0059] As is clearly shown in Fig. 1 , it was not observed satisfactory photochromic property in the case where the 
ratio of titanium oxide layer was 45%. Photochromic property was low in the case where the ratio of titanium oxide layer 
was 60%. High photochromic property was shown in the case where the ratio of titanium oxide layer was about 50%. In 
this ratio of titanium oxide layer, the color of interference light becomes blue to red purple to red and nearly complemen- 
tary color with the object color of the pigment 

[0060] The reflected light mixing a transmitted interference light and a reflected interference light at titanium oxide 
layer becomes white in the case where ultraviolet ray is not irradiated in the observation color changeable type photo- 
chromic titanium oxide coated mica pigment having about 50% of titanium oxide layer used in this test The reflected 
light on the surface of mica also becomes white. The interference light that is produced between the reflected light on 
the surfaces of titanium oxide coated mica and titanium oxide becomes white in the composition of titanium oxide 
coated mica used in this test. And, the color of this pigment becomes bright reddish orange because the metals such 
45 as iron oxide, which have the reflected light of reddish brown on the surface of titanium oxide are combined in this pig- 

[0061 1 ] The reflected light on the surface of mica is white in case of irradiating ultraviolet ray on this pigment How- 
ever only the reflected interference light is produced because photochromic property is given in titanium oxide layer. 
Namely, the transmitted interference light was absorbed into titanium oxide layer since color tone of titanium oxide layer 
so changes to gray or black ■ . 

[0062] Accordingly, the interference light that is produced between the reflected light on the surfaces of titanium 
oxide coated mica and titanium oxide becomes blue to red in said pigment A whole of pigment shows dark or blackish 
red purple to blue together with reddish orange, which is the reflected light of iron oxide. 

[0063] * Consequently, hue and lightness change in response to intensity of light in this pigment. The pigment shows 
55 bright reddish orange in the place where intensity of light is weak, while it shows dark or blackish red purple to blue in 
the place where intensity of light is strong. 

[0064] Therefore, in order to direct high color-rendering property by compounding these pigments in the makeup 
cosmetic preparation, it is proper that: the object color of titanium oxide coated mica is adjusted to the color tone to be 
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given in cosmetic preparation and; the ratio of titanium oxide layer is adjusted in order that the color tone produced in 
titanium oxide coated mica becomes complementary color of the object color or the vicinity thereof. 
[0065] However, it is not necessary to adjust color tone to complementary color of the object color or the vicinity 
thereof, because photochrome property, which satisfies the above-mentioned definition of photochromic property, is 
5 obtained. The difference of interference light that is occurred by the ratio of titanium oxide layer can be determined vol- 
untarily with the consideration of color tone which changes in response to light. 

[0066] However, the interference color shows extremely low photochromic property and the above-mentioned def- 
inition of photochromic property is not satisfied in the case where the ratio of titanium oxide layer is determined to pro- 
duce the interference light of the color tone which is similar to the object color. In the titanium oxide coated mica use in 
10 this test, the ratio of titanium oxide layer, which is less than 45%, corresponds to such color tone. Its photochromic prop- 
erty shows nothing but A E % 5 and only lightness is changed. Accordingly, the ratio of titanium oxide layer producing 
the interference color which is similar to the object color of photochromic titanium oxide coated mica. 

Study in Amo unt of Photochromic Property Activating Agent 

15 

[0067] It is found that the color tone which is intended to give cosmetic preparation is mainly given by the object 
color of titanium oxide coated mica as shown in the test hereinbefore. An observation color changeable type photochro- 
mic titanium oxide coated mica was prepared according to the above-mentioned method, i.e., by using iron oxide as the 
photochromic property activating agent, adjusting the ratio of mica : titanium oxide to 51 : 49 to 57 : 43 and calcinating 

20 the mixture at 900°C. The color of thus obtained titanium oxide coated mica whose object color was reddish orange and 
whose interference color was blue, was tested with changing the amount of iron oxide, which was the activating agent 
to be added to titanium oxide coated mica. The amount of iron oxide added to titanium oxide coated mica was changed 
within the range between 0.1 to 10 wt% that the observation color changeable type photochromic titanium oxide coated 
mica showed favorable photochromic property. This result is shown in Fig. 2. 

25 [0068] It is understood that reflectance in each wave length of light is changed according to the amount of iron oxide 
as shown in Fig. 2. The color of titanium oxide coated mica used in this test is reddish orange. Accordingly, the color 
tone is evaluated on the premise to manufacture a fresh-colored makeup cosmetic preparation, which matches color of 
bare skin. The cosmetic preparation that is added about 1 wt% of iron oxide is favorable with respect to the color tone 
since the color tone of such cosmetic preparation is similar to the one of bare skin. 

30 [0069] Measurement of spectral reflectance in this specification is measured by irradiating white light into the meas- 
uring object and by separating the reflected light from the measuring object. 

[0070] Photochromic property of titanium oxide coated mica changes according to the amount of the photochromic 
property activating agent. This change was tested by using the above-mentioned sample. This result is shown in Fig. 3. 
[0071 ] It is understood that photochromic property changes largely according to the amount of iron oxide as shown 
35 in Fig. 3. Therefore, it is observed that the cosmetic preparation which is added 0.1 to 2.5 wt% of iron oxide shows favo- 
rable photochromic property in the case where the pigment is compounded in a fresh-colored makeup cosmetic prep- 
aration such as a foundation. In particular, the cosmetic preparation which is added 0.1 to 1 .5 wt% of iron oxide shows 
high photochromic property. 

[0072] In consideration of the result obtained from Figs 2 and 3, it is preferable that the amount of iron oxide is 0.3 
40 to 2.0 wt%, and more particular, 0.4 to 1 .5 wt% in order to obtain a fresh-colored makeup cosmetic preparation having 
high photochromic property matching with bare skin by adding iron oxide, which is a photochromic property activating 
agent, to titanium oxide coated mica. 

Study in Calcination Temperature 

45 

[0073] Photochromic base glossy pigment was prepared according to the above-mentioned method, i.e., by using 
1 wt% of iron oxide as a photochromic property activating agent and titanium oxide coated mica whose ratio of titanium 
oxide layer was 50% and whose interference color was blue. Color-rendering property and influence on the color tone 
of the interference light produced in titanium oxide coated mica were tested with changing calcination temperature. Cal- 

so cination temperature was changed within the range of 500 to 1000°C. These results are shown in Figs. 4 and 5. 

[0074] Fig. 4 shows color-rendering property and returning property of the photochromic titanium oxide coated 
mica, which is calcinated at each temperature. As shown in Fig. 4, color-rendering property gradually increases in the 
case where calcination temperature is over 700°C. The highest color-rendering property can be obtained at 950°C. 
However, it is understood that titanium oxide coated mica, which is calcinated at 900°C shows the largest change of the 

55 color tone in light and dark places in consideration of returning property that the color tone returns while leaving the pig- 
ment in a dark place. 

[0075] Fig. 5 shows the reflectance of each wave length in reflected interference light which was made by the pho- 
tochromic titanium oxide coated mica calcinated at each temperature. In here, photochromic titanium oxide coated mica 
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was applied on aketo paper of black substrate. As shown in Fig. 5, reflectance of reflected interference light increases 
with rising of calcination temperature. In particular, reflectance of reflected interference light having wave length more 
than 550 nm increases drastically in the case where calcination temperature is over 850°C. It is seemed that the reason 
for changing blue to red in reflected interference light is because a combined body with iron oxide is favorably formed 

5 on the surface of titanium oxide coated mica in the case where calcination temperature is 850°C or more. 

[0076] From the result of Fig. 5, it may be estimated that lightness of photochromic titanium oxide coated mica cal- 
cinated at 850°C or more increases and reddish orange is shown under fluorescent light of indoor. Also, it also may be 
estimated that lightness of titanium oxide coated layer decreases and the observed color tone favorably changes to red 
purple with red nearly blue by photochromic property under sunlight 

70 [0077] Judging from the result of the tests concerning color-rendering property and returning property of Fig. 4, it 
is preferable that calcination temperature is 850 to 950°C in order to obtain the makeup cosmetic preparation having 
high color-rendering property in response to surrounding light condition. 

[0078] In considering the viewpoint hereinbefore, the pigment tat 0.3 to 2.0 wt% of the photochromic property acti- 
vating agent is added to titanium oxide coated mica whose ratio of titanium oxide layer is 47 to 57% and calcination tem- 
is perature is 850 to 950°C, seems to be effective. 

Study in Responding Property with respect to Surrounding Light Condition of Titaniu m Oxide Coated Mica 

[0079] An observation color changeable type photochromic titanium oxide coated mica was prepared according to 
20 the above-mentioned method, i.e., by using 1 wt% of iron oxide as a photochromic property activating agent and tita- 
nium oxide coated mica whose ratio of titanium oxide layer was about 50% and whose interference color was blue and 
calcinating the mixture at 900°C. Properties of reflectance shown under various light conditions in the obtained titanium 
oxide coated mica were measured. This result is shown in Fig 6. 

[0080] Judging from the result of Fig. 6, it is found that reflectance around long wave range 500 nm or more of vis- 
25 ible light increases under dark environment such as white fluorescent light On the contrary, it is found that reflectance 
of long wave range decreases under bright environment such as sunlight. Accordingly, it is possible to obtain a makeup 
cosmetic preparation having natural and high color-rendering property in response to surrounding light condition by 
compounding such pigment into the cosmetic preparation. 

30 Study in Amount of Photochromic Titanium Oxide Coated Mica to Cosmetic Preparation 

[0081 ] A photochromic titanium oxide coated mica was actually compounded into a cosmetic preparation. Then, the 
properties of the cosmetic preparation were tested. A foundation was manufactured by the titanium oxide coated mica, 
which was used in test of Fig. 6. The influence on the cosmetic preparation due to the amount of the photochromic tita- 
35 nium oxide coated mica was tested. 

[0082] The ingredients excluding the photochromic titanium oxide coated mica, which was compounded in the 
manufactured foundation were shown in TABLE 1 . Unit of amount is shown by wt%. 



Ingredients 


Amount 


Talc 


14 


Sericite 


24 


Kaolin 


10 


Globular nylon powder 


2 


Globular PMMA powder 


4 


Boron nitride powder 


1 


Polyehter denatured silicone 


0.5 


Sorbitan sesquiisostearate 


1 


Liquid paraffin 


3 


Dimethylpolysiloxane 


1 


Petrolatum 


2 
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TABLE 1 (continued) 


Ingredients 


Amount 


2-EthylhexyI 4-methoxycinnamate 


2 


Glyceryl triisooctanoate 


0.5 


Mica 


Balance 


Antiseptic 


Q.S. 


Fragrance 


Q.S. 



[0083] To the above-described ingredients was added said photochromic titanium oxide coated mica with changing 
its amount. The foundation which compounds 0.1 wt%. 3 wt%. 10 wt%, 20 wt%, 30 wt%, and 35 wt% of the photochro- 
mic titanium oxide coated mica was defined as Manufacturing Examples 1,2,3.4.5 and 6. respectively. 

15 [0084] The conventional photochromic titanium oxide was compounded with changing its amount in the place of the 
photochromic titanium oxide coated mica and those effects were also compared. The foundation which compounds 3 
wt% and 10 wt% of the conventional titanium oxide was defined a Comparative Examples 1 and 2, respectively. 
[0085] The foundations of Manufacturing Examples 1 to 6 and Comparative Examples 1 and 2 were tested by 10 
persons of professional panel. Items for test were transparency in finish, natural finish, no whiteness in outdoors 

20 (weather: fine) and no somberness indoors. 

[0086] Evaluation was graded according to the criteria as follows. 

Very Excellent ® : 9 or more persons felt very excellent 
Excellent O : 7 *° 8 persons felt very excellent 
25 Slightly Excellent a : 4 to 6 persons felt very excellent 
Almost No Effect X : 3 or less persons felt very well 

[0087] The result of this functional test is shown in TABLE 2. 

30 

TABLE 2 





Amount 


Transparency 


Finish 


Outdoor: No White- 
ness 


Indoor: No Somber- 
ness 


Man. Ex. 1 


0.1 wt% 


© 


O 


<§> 


o 


Man. Ex. 2 


3wt% 


© 


© 


® 


® 


Man. Ex. 3 


10wt% 


® 


® 


® 


® 


Man. Ex. 4 


20wt% 


® 


O 


® 


® 


Man. Ex. 5 


30wt% 


o 


o 


O 


o 


Man. Ex. 6 


35 wt% 


o 


A 


O 


o 


Comp. Ex 1 


3 wt% 


A 


o 


® 


X 


Comp. Ex 2 


10wt% 


O ! 


o 


® 


X 



[0088] The result of TABLE 2 shows that the makeup cosmetic preparations of the present invention comprising the 
photochromic titanium oxide coated mica within the range of 0.1 to 30 wt%, are excellent in every items. In particular, 
so almost all persons answer that the cosmetic preparations comprising the photochromic titanium oxide coated mica 
within the range of 3 to 1 0 wt%, are especially excellent 

[0089] Judging from these answers, it is observed that the effect for compensating somberness was not obtained 
sufficiently in the case where the amount of the photochromic titanium oxide coated mica was 3 wt% or less. This was 
because that manufacturing examples were foundations, however it was found that scattered feeling such as glittering 
55 feeling peculiar to pearl ingredient was observed in the cosmetic preparations and it was too much glossy in the case 
where the amount of photochromic titanium oxide coated mica was more than 10 wt%. Therefore, it is preferable that 
the amount of the photochromic titanium oxide coated mica for preparing a foundation is 3 to 10 wt%. 
[0090] On the other hand, the cosmetic preparations comprising the conventional photochromic titanium oxide, 
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were not so bad in evaluation as a whole. However it is difficult to evaluate the cosmetic preparations compatible with 
surrounding light condition. In particular, there is defective evaluation such as lacks of transparency in finish and somb- 
erness indoors. 

5 Study for Compounding with Conventional Pho tochromic Titanium Oxide 

[0091] The present inventors tested to obtain the cosmetic preparation, which mixes the photochromic titanium 
oxide coated mica and the conventional photochromic titanium oxide. The makeup cosmetic preparation of Manufactur- 
ing Example 2 in accordance with the present invention, which shows favorable results in the test hereinbefore, was 

10 used as the subject for comparison. 

[0092] To the above-described ingredients, which comprised 3 wt% of the photochromic titanium oxide coated mica 
in advance were added 1 wt% of the conventional titanium oxide. The makeup cosmetic preparation which compounds 
1 wt%, 5 wt%, 10 wt%, 20 wt%, 30 wt%, and 32 wt% of said conventional titanium oxide comprising the photochromic 
titanium oxide coated mica was defined as Manufacturing Examples 7, 8, 9, 10, 1 1 and 12, respectively. 

15 [0093] Functional test was effected to 1 0 persons of professional panel. Test method, items for the test and criteria 
thereof were the same ones as shown in the result of TABLE 2. 
[0094] The result of this functional test is shown in TABLE 3. 



TABLE 3 





Amount of PC TiO 


Transparency 


Finish 


Outdoor: No 
Whiteness 


Indoor:: No Somb- 
erness 


Man. Ex. 2 


0 wt% 


® 


® 


o 


<§> 


Man. Ex. 7 


1 wt% 


® 


© 


© 


© 


Man. Ex. 8 


5wt% 


® 


© 


© 


© 


Man. Ex. 9 


10wt% 


| ® 


© 


© 


© 


Man. Ex. 10 


20wt% 


® 


© 


© 


© 


Man. Ex. 11 


30wt% 


o 


o 


© 


© 


Man. Ex. 12 


32wt% 


i A 


A 


© 


© \ 



35 [0095] As a result of TABLE 3, the makeup cosmetic preparation that the photochromic titanium oxide coated mica 
and the conventional photochromic titanium oxide were mixed, receives higher evaluation than the cosmetic prepara- 
tion comprising only the photochromic titanium oxide coated mica. In Manufacturing Example 2, which obtained favora- 
ble evaluation in the test hereinbefore, the answers that the cosmetic preparation was felt whiteness outdoors, were 
particularly increased as compared with the cosmetic preparation, which further comprised conventional photochromic 

40 titanium oxide. 

[0096] The result also shows that the makeup cosmetic preparations of the present invention which compound 1 to 
30 wt% of the conventional photochromic titanium oxide were excellent in every items in the case where the photochro- 
mic titanium oxide coated mica was mixed with the conventional photochromic titanium oxide. In particular, almost all 
persons answered that the cosmetic preparations, which compound 1 to 20 wt% of the conventional photochromic frta- 

45 nium oxide, were very excellent 

[0097] However, some panels answered that the cosmetic preparation, which compound 1 wt% of the conventional 
photochromic titanium oxide was short of hiding ability. On the contrary, many persons answered that transparency was 
lost and its finish was unnatural due to high hiding ability in the case where 30 wt% or more of the conventional photo- 
chromic titanium oxide was compounded. Accordingly, it is preferable that 1 to 30 wt%, and more particular, 5 to 20 wt% 

so of the conventional photochromic titanium oxide is compounded in the cosmetic preparation of the present invention 
together with the photochromic titanium oxide coated mica. 

[0098] Judging from the studies mentioned hereinbefore, it is found that the foundation, one of the light-responding 
high color-rendering makeup cosmetic preparation of the present invention shows natural color-rendering in response 
to surrounding light condition according as follows. Namely, a photochromic titanium oxide coated mica pigment is man- 
55 ufactured by adding 0.3 to 2.0 wt% of iron oxide to titanium oxide coated mica whose ratio of titanium oxide layer is 47 
to 57 under 850 to 950°C of calcination temperature. A cosmetic preparation comprises 0.1 to 30 wt% and, more par- 
ticular, 3 to 10 wt% of said pigment, and further comprises 1 to 30 wt% and, more particular, 5 to 20 wt% of the con- 
ventional photochromic titanium oxide. 
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[0099] Next, preparation examples of the makeup cosmetic preparation will be described. Unit of amount is shown 
by wt%. 

Preparation Example 1 

5 

Powdery Foundation 
[0100] 

10 



1' Phntofhrrimir titanium fiyirfp noafpd mica 


10 


d. oonvenuonai pnoxocnromic mamum oxiae 


Q 
O 


1 To lr* 


15 


**. oencue 




o. iron L/XIU6 


«5 


6. Spherical nylon powder 


2 


7. Spherical PMMA powder 


4 


8. Boron nitride powder 


1 


9. Mica 


Balance 


10. Polyether modified silicone 


0.5 | 


11. Sorbitan sesquiisostearate 


1 


12. Liquid paraffin 


3 


13. Dimethylpolysiloxane 


1 


14. Petrolatum 


2 


15. 2-Ethylhexyl 4-methoxycinnamate 


2 


16. Glyceryl triisooctanoate 


0.5 


17. Antiseptic 


Q.S. 


18. Fragrance 


Q.S. 



40 [0101] The ingredients 1 to 9 were mixed in uniform. The ingredients 10 to 18 heated and dissolved in advance 
were added thereto and the mixture was mixed again in uniform. A powdery foundation was obtained by filling the mix- 
ture into a container. The reflectance of this powdery foundation in each wavelength range of reflected light was meas- 
ured by changing light condition. This result is shown in Fig. 7. 

[0102] As is clear from Fig. 7. the powdery foundation shown in Preparation Example 1 has reflectance distribution 
45 of each wavelength range near to bare skin. Reflectance of long wavelength range decreases in a light place while it 
increases in a dark place. The powdery foundation shown in Preparation Example 1 rendered the color close to bare 
skin in response to surrounding light condition. 

Preparation Example 2 

so 

Oil based Foundation 



[0103] 



55 



1. Photochrome titanium oxide coated mica 



10 



12 
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(continued) 


2. Conventional photochrome titanium oxide 


10 


3. Zinc oxide 


8 


4. Iron oxide (red) 


2 


5. Iron oxide (yellow) 


4.7 


6. Iron oxide (black) 


0.3 


7. Solid pareff in 


10 


8. Petrolatum 


15 


9. Almond oil 


7 


10. Liqid paraffin 


30 


1 1 . Solbitan sesqui oleic acid ester 


3 


12. Fragrance 


Q.S. 


13. Antiseptic, Antioxidant 


Q.S. 



[0104] The ingredients 3 to 6 were mixed and pulverized. The ingredients 1 and 2 were added thereto and both 
were mixed more uniform. The ingredients a part of 10 and 11 were added thereto and both were mixed in uni- 
form.(obtain the powder part) The ingredients the rest of 1 0, 7 to 9,1 2 and 1 3 were mixed by heated and dissolved. The 
powder part were added thereto and both were cooled down to 40°C with dispersing well. An oil based foundation was 
25 obtained by filling the mixture into a container. The oil based foundation obtained by Preparation Example 2 also ren- 
dered the color close to bare skin in response to surrounding light condition. 

Preparation Example 3 
30 Qil-in-Water Emulsion F oundation 
[0105] 



35 





1. Photochromic titanium oxide coated mica 


5 




2. 1,3-Butylene glycol 


7 




3. Glycerine 


3 


40 


4. Bentonite 


1 




5. Potassium hydroxide 


0.2 




6. Triethanolamine 


9 


45 


7. Purified water 


Balance 




8. Titanium dioxide 


9 




9. Iron oxide 


4 




10. Spherical silica powder 


7 


50 


11. Dimethylpolysiloxane 


10 




12. Liquid paraffin 


8 




13. Glyceryl monostearate 


1 


55 


14. Polyoxyethylene sorbitan monostearate 


0.8 




15. Cetyl alcohol 


1 




16. Antiseptic 


Q.S. 



13 
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(continued) 



17. Fragrance 



Q.S. 



5 [0106] The ingredients 2 to 7 were dissolved in uniform. The ingredients 1 to 10 were mixed, pulverized in advance, 
and dispersed. The ingredients 11 to 17 heated and dissolved were added thereto to obtain an oil-in-water emulsion 
foundation by filling the mixture into a container. The foundation obtained by Preparation Example 3 also rendered the 
color close to bare skin in response to surrounding light condition. 

10 Preparation Example 4 

Water-in-Oil Emulsion Foundation 



[0107] 



15 





1 . Photochromic titanium oxide coated mica 


10 


20 


2. Spherical nylon powder 


2 


o. i Itanium uioxioe processeo wiin silicone 


m 

IU 




4. Iron oxide processed with silicone 


5 




5. Seriate processed with silicone 


1 


25 


6. Mica processed with silicone 


1.5 




7. Talc processed with metallic soap 


5.5 




8. Purified water 


Balance 


30 


9. Sodium hydroxymethoxybenzophenone sulfonate 


3 




10. Glycerine 


10 




11. Dipropylene glycol 


5 




12. Decamethylcyclopentasiloxane 


10 


35 


13. Liquid paraffin 


3 




14. Methylphenyl polysiloxane 


1 




15. Silicone resin 


5 


40 


16. Sorbitan monoisostearate 


2 




17. Polyoxyethylene modified silicone 


0.5 




18. Antiseptic 


Q.S. 




19. Fragrance 


Q.S. 



[0108] The ingredients 12 to 19 were mixed and dissolved in uniform. The ingredients 1 to 7 were mixed, pulverized 
in advance, and dispersed. The ingredients 8 to 11 mixed and stirred were added thereto and emulsified to obtain a 
water-in-oil emulsion foundation filling the mixture into a container. The foundation obtained by Preparation Example 4 
so also rendered the color close to bare skin in response to surrounding light condition. 



55 
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Preparation Example 5 
Water-in-Oil Emuls ion Foundation 
5 [0109] 





1 . Photochromic titanium oxide coated mica 


10 


1/1 


2. Globular nylon powder 


2 




3. Conventional photochromic titanium oxide processed with silicone 


10 




4. Iron oxide processed with silicone 


5 


15 


5. Sericite processed with silicone 


1 




6. Mica processed with silicone 


1.5 




7. Talc processed with metallic soap 


5.5. 




8. Purified water 


Balance 


on 


9. Sodium hydroxymethoxybenzophenone sulfonate 


3 




10. Glycerine 


i ft 
1U 




11. Dipropylene glycol 


5 


25 


12. Decamethylcyclopentasiloxane 


10 




13. Liquid paraffin 


3 




14. Methylphenyl polysiloxane 


1 | 


30 


15. Silicone resin 


5 


1 6. Sorbitan monoisostearate 


2 




17. Polyoxyethylene modified silicone 


0.5 




1 8. Antiseptic 


Q.S. 


35 


1 9. Fragrance 


Q.S. 



[01 1 0] The ingredients 1 2 to 1 9 were mixed and dissolved in uniform. The ingredients 1 to 7 were mixed, pulverized 
in advance, and dispersed. The ingredients 8 to 1 1 mixed and stirred were added thereto and emulsified to obtain a 
40 water-in-oil' emulsion foundation filling the mixture into a container. The foundation obtained by Preparation Example 5 
also rendered the color close to bare skin in response to surrounding light condition. 

Preparation Example 6 

45 Face Powder 

[0111] 



1. Photochromic titanium oxide coated mica 


15 


2. Sericite 


10 


3. Globular powder of organopolysiloxane elastomer 


5 


4. Boron nitride 


20 ! 


5. Iron oxide 


3 



15 
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(continued) 


6. Magnesium carbonate 


3 


7. Talc 


Balance 


8. Spherical aluminum powder 


4 


9. Squalane 


2 


10. Glyceryl trioctanoate 


3 


1 1 . Sorbitan sesquioleate 


1 


12. Antiseptic 


Q.S. 


13. Fragrance 


Q.S. 



15 [0112] The ingredients 1 to 8 were mixed and pulverized. The ingredients 9 to 13 were mixed in advance were 
added thereto and both were mixed and stirred. A face powder was obtained by filling the mixture into a container. The 
face powder obtained by Preparation Example 6 rendered the color in response to surrounding light condition, i.e., 
bright in a dark place and inhibiting whiteness properly in a light place. 

20 Preparation Example 7 

Face Powder 

[0113] 

25 



1. Photochromic titanium oxide coated mica 


15 


2. Sericite 


10 


3. Globular powder of organopolysiloxane elastomer 


5 


4. Boron nitride 


20 


5. Iron oxide 


3 


6. Magnesium carbonate 


3 


7. Conventional photochromic titanium oxide 


1 


8. Talc 


Balance 


9. Globular aluminum powder 


4 


10. Squalane 


2 


11. Glyceryl trioctanoate 


3 


12. Sorbitan sesquioleate 


1 


13. Antiseptic 


Q.S. 


14. Fragrance 


Q.S. 



so [0114] The ingredients 1 to 9 were mixed and pulverized. The ingredients 10 to 14 mixed in advance were added 
thereto and both were mixed and stirred. A face powder was obtained by filling the mixture into a container. The face 
powder obtained by Preparation Example 7 rendered the color in response to surrounding light condition, i.e., bright in 
a dark place and inhibiting whiteness properly in a light place. 

55 
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Preparation Example 8 
Eve Shadow 
5 [0115] 





1. Photochrome titanium oxide coated mica 


7 


10 


2. Sericite 


' 7 




3. Mica 


15 




4. Boron nitride 


33 


IS 


5. Titanium oxide coated mica 


2 




6. Iron oxide 


1.5 




7. Talc 


Balance 


20 


8. Squalane 


2 


9. Dimethylpolysiloxane 


2 




10. Silicone resin 


1.5 




1 1 . Sorbitan monooleate 


0.5 


26 


12. Antiseptic 


Q.S. 




13. Fragrance 


Q.S. 



[0116] The ingredients 1 to 7 were mixed and pulverized. The ingredients 8 to 13 mixed in advance were added 
so thereto and both were mixed and pulverized. An eye shadow was obtained by molding the mixture into a medium-sized 
plate. The eye shadow obtained by Preparation Example 8 rendered the color in response to surrounding light condi- 
tion, i.e., bright color tone with red in a dark place and inhibiting lightness of color tone properly in a light place. 

Preparation Example 9 

35 

Eve Shadow 
[0117] 

40 



1 . Photochromic titanium oxide coated mica 


7 


2. Sericite 


7 


3. Mica 


15 


4. Boron nitride 


33 


5. Titanium oxide coated mica 


2 


6. Iron oxide 


1.5 


7. Conventional photochrome titanium oxide 


3 


8. Talc 


Balance 


9. Squalane 


2 


10. Dimethylpolysiloxane 


2 ! 


1 1 . Silicone resin 


1.5 
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(continued) 






12. Sorbitan monooleate 


0.5 




13. Antiseptic 


Q.S. 


5 


14. Fragrance 


Q.S. 



[0118] The ingredients 1 to 8 were mixed and pulverized. The ingredients 9 to 14 mixed in advance were added 
thereto and both were mixed and pulverized. An eye shadow was obtained by molding the mixture into a medium-sized 
10 plate. The eye shadow obtained by Preparation Example 9 rendered the color in response to surrounding light condi- 
tion, i.e., bright color tone with red in a dark place and inhibiting lightness of color tone properly in a light place. 

Preparation Example 10 
75 Lipstick 
[0119] 



20 





1. Photochromic titanium oxide coated mica 


10 




2. Camauba wax 


1 




3. Candelilla wax 


2 


25 


4. Ceresine 


10 




5. Glyceryl triisooctanoate 


9 




6. Glyceryl diisostearate 


13 


30 


7. Dimethylpolysiloxane (vis;: 90.000mPa • s at25°C) 


5 




8. Dimethylpolysiloxane (vis.: 10mPa • s at 25°C) 


5 




9. Silicone resin 


8 




10. Squaiane 


Balance 


35 


11. Hydroxypropyl-p-cyclodextrin 


1 




12. Cholesteryl macadamia nut fatty acid oil 


3.5 




13. Synthetic sodium magnesium silicate 


0.5 


40 


1 4. Hydrophobic silica 


0.5 




15. Purified water 


2 




16. Coloring material 


Q.S. 


45 


17. Antiseptic 


Q.S. 


18. Fragrance 


Q.S. 



[0120] The ingredients 13 and 14 were dispersed into the ingredient 12 heated up to€0°C. The ingredients 1 1 and 
so 15 dissolved in uniform were added thereto and it was stirred sufficiently. The mixture was added to the ingredients 2 
to 10 heated and dissolved separately with the foregoing ingredients and it was further stirred sufficiently. The ingredi- 
ents 1 and 16 to 18 were added thereto and the mixture was stirred and dispersed. Then, a lipstick was obtained by 
filling the dispersion into a container. The lipstick obtained by Preparation Example 10 rendered the color in response 
to surrounding light condition, i.e., bright color tone with red in a dark place and inhibiting lightness of color tone properly 
55 in a light place. 

{01 21 ] Though we have explained by using the photochromic titanium oxide coated mica whose object color is red- 
dish orange and whose interference color is blue, which is prepared by adding 0.3 to 2.0 wt% of iron oxide as a photo- 
chromic property activating agent to titanium oxide coated mica whose ratio of titanium oxide layer is 47 to 57% and 
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10 



15 



calcinating at 850 to 95Q°C. the present invention is not restricted to the makeup cosmetic preparation which comprises 
only this photochromic titanium oxide coated mica. 

[0122] For example, in order to color a cosmetic preparation with purple, the photochromic titanium oxide coated 
mica which renders purple object color and yellow interference color having high photochromic property, is made by 
adding cobalt as a photochromic property activating agent to a titanium oxide coated mica whose ratio of titanium oxide 
layer is about 42%. Also, in order to color a cosmetic preparation with red. the photochromic titanium oxide coated mica 
which renders red object color and green interference color having high photochromic property is made by adding cop- 
per as a photochromic property activating agent to a titanium oxide coated mica whose ratio of titanium oxide layer is 

about 55%. . . n . 

[0T23] As like the examples mentioned hereinbefore, the observation color changeable type photochromic titanium 
oxide coated mica rendering the objective color tone can be obtained by using with selection of the photochromic prop- 
erty activating agent, which renders the color tone to be colored as the object color of titanium oxide coated mica and 
by adjusting layer thickness of titanium oxide layer in the titanium oxide coated mica properly, in order that the interfer- 
ence color may renders different color tone with the object color. Also, a makeup cosmetic preparation which exhibits 
high color-rendering property in response to surrounding light can be made by adding such titanium oxide coated mica. 
[0124] As mentioned hereinbefore, the most suitable change of color tone adopted to any light conditions such as 
indoor and outdoor can be actualized without spoiling natural and transparent finish according to the light-responding 
color-rendering makeup cosmetic preparation of the present invention, 

20 Claims 

1. A light-responding high color-rendering makeup cosmetic preparation comprising a photochromic titanium oxide 

coated mica, L( . M . . ... 

wherein said photochromic titanium oxide coated mica is an observation color changeable type photochromic trta- 

25 nium oxide coated mica and 

wherein titanium oxide or titanium oxide compound, which has photochromic property to darken in response to 
intensity of irradiated ultraviolet ray, is coated on a surface of mica and metal or metal compound exists on a surface 
and/or inside of said photochromic titanium oxide coated mica and color of said metal or metal compound is 
observed as an object color and, 

so wherein an observation color of said photochromic titanium oxide coated mica is changed by emphasizing an inter- 
ference color generated by darkening of titanium oxide layer, which is made of titanium oxide or titanium oxide com- 
pound in response to irradiation of ultraviolet ray and, 

wherein at least one of color tone in the cosmetic preparation is given by an observation color of said observation 
color changeable type photochromic titanium oxide coated mica. 

35 

2. A light-responding high color- rendering makeup cosmetic preparation according to claim 1 , wherein layer thickness 
of titanium oxide layer, which is compounded in the titanium oxide coated mica in said observation color changea- 
ble type photochromic titanium oxide coated mica, is adjusted in order that color tone of the interference color gen- 
erated by titanium oxide layer may shows different color with the object color. 

40 

3. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 1 to 2, 
wherein layer thickness of titanium oxide layer, which is compounded in the titanium oxide coated mica in said 
observation color changeable type photochromic titanium oxide coated mica, is adjusted in order that color tone of 
the interference color generated by titanium oxide layer may shows a complementary color or color gamut in the 

45 vicinity of the complementary color of the object color. 

4. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 1 to 3. 
wherein said observation color changeable type photochromic titanium oxide coated mica is a photochromic tita- 
nium oxide coated mica that reflectance of the light around long wavelength range of visible rays decreases in a 

so light place and increases in a dark place. 

5. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 3 to 4, 
wherein said observation color changeable type photochromic titanium oxide coated mica comprises iron oxide or 
a compound which is mainly composed of iron oxide. 

6. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 3 to 5, 
wherein a percentage of titanium oxide compounded in the titanium oxide coated mica in said observation color 
changeable type photochromic titanium oxide coated mica is 47 to 57%. 



55 
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7. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 3 to 6, 
wherein said observation color changeable type photochromic titanium oxide coated mica is calcinated at 850 to 
950°C. 

5 8. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 1 to 7, 
wherein an amount of said observation color changeable type photochromic titanium oxide coated mica is 0.1 to 30 
wt%. 

9. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 1 to 8, 
io wherein 1 to 30 wt% of a photochromic titanium oxide which mainly changes lightness with light is compounded in 
the makeup cosmetic preparation together with said observation color changeable type photochromic titanium 
oxide coated mica. i 
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Fig. 2 




Wavelength (nm) 



The relation between reflectance of each wavelength 

and the amount of iron oxide which is added to titanium oxide coated mica 
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